A Bayesian Treatment of Risk for 
Radiation Hardness Assurance 
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Fig. 1 Bayesian statistics constructs a Prior distribution, P(A), 
for a hypothesis^, from information available prior to testing. 
We then update P(A) with new test data, B, to form a posterior 
distribution P(A\B) using Bayes’ Theorem. On the right hand 
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Because large SPE may dominate TID for short missions ( <2 
yrs.), we generated 10000 mission histories with SPE numbers 
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To illustrate this method, we use the same data set used in 
refeience 1 (38 flight lots, 158 parts of Linear Technologies 
RH1014 quad op amps). Assuming a normal distribution, 
Figure 7 gives the Prior for p and o for excess bias current 
(Ibias) after 100 krad(Si). In figure 7, in addition to the best- 
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If Cf is time dependent— e.g. decreasing linearly with time— 
the calculation is more complicated, but the criterion (R^<C f ) is 
the same. Again for C(t=0)=$1 000000 and C ( =$10000, figure 
9 illustrates that introducing the time dependence of C f 
reduces Id to 84 nA and the required RDM to 2.95x. 
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These results raised concerns for hardness of the CD40109 
level shifter— still to be tested. Failure to qualify this pail would 
result in redesign with a significant mass penalty. We define 
failure as leakage current exceeding specifications and 
assume C, decreases linearly in time: Cf=$1E8x(l-t/5.5). 
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There is also subjectivity in defining failure costs, whether that 
subjectivity arises from assessment of mission objectives or is 
imposed by contract. Such subjectivity is inherent in any effort 
to treat radiation effects at the system level. Increasing the 
fidelity of our model of failure impacts on mission requirements 
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guidelines that maximize success probability and to develop 
qualification regimes that validate the model’s assumptions as 
efficiently as possible. 


Although this work has focused on TID degradation, the 
methods are equally valid for displacement damage, SEE, 
reliability and any other threat that can be characterized by a 
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